into the CFB riser were analyzed.
The primary air flow rate was measured by the specially designed pitot tube. The air flow rate was a function of the pressure drop. Tests were also conducted with feeding solids into the riser under different primary air flow rate. The solid feed rate increased as the aeration flow rate increased. The void fraction was reduced with an increasing pressure drop in the CFB riser column. The millet particles were tested by the modified CFB system.
The computer-assisted data acquisition system was developed to measure the pressure of different locations along the riser wall. Seven pressure transducers were connected to the pressure taps on the riser wall. Before using the pressure transducers, each transducer was carefully calibrated by the specially designed pressure calibration system. The aeration flow rate was adjusted to change the solid feed rate. The differential pressures were recorded by the data acquisition system. The pressure drop along the riser column was the function of the riser column height.
The pressure drop decreased as the riser column height increased.
ii there is still much to learn about the heat transfer and hydrodynamics which take place in the combustion chamber. The particle convective component is of key importance in these processes and is controlled by the particle flux to the heat transfer surface.
The bench-scale circulating fluidized bed (CFB) system [2] was carefully designed/fabricated to better understand the fluid dynamics of gas/particle flow and to study the bed-surface heat transfer phenomena on the wall of the CFB riser. Aux i 1 i ar y subsystems tests of the CFB were conducted and included the their characteristics.
The computer-assisted data acquisition system was developed for the systematic instrumentation of flow measurements in CFB system. Pressure drops of the distributor plate/ the cyclone were measured. The system tests were conducted with/without the feeding solids into the riser under different test conditions. The instrumentation will be continuously developed for measuring flow/local heat transfer rate effectively. In an axial direction, 6 taps were mounted on the wall of the riser column with an equidistant spacing of 3 feet. Pressure differences over these sections were measured using two-foot-tall water manometer and two-foot-tall mercury manometer. The solid mass flow rate of the circulating solids could be determined by measuring the accumulated height of the solids in the measuring pipe during a certain period of time.
The local and the overall solids average solid concentrations (bed voidage) were determined by the differential pressure drop and solid weight. j 1J 3 J Solid particles used for the CFB cold test were organic millet particles with an average of 1.826 mm, a particle density of 1369 kg/m3, and bulk density of 620 kg/m3. The test conditions for the tests with feeding millet particles into the riser included (i) fully opening the primary air inlet valve, (ii) fully closing the bypass controlling valve, and (iii) stable running condition.
When the system reached to its stable running condition, the aeration air valve was slowly opened and the solid particles were fed into the riser. The solid feed rate was a function of the (c) Test of Solid Particles
The CFB system was,modified to use millet particles by changing the cloth filter of t-he gas distributor to a metal screen in order to reduce the pressure drop of the gas distributor, and to increase the primary air flow rate.
With these system modifications, the CFB system was tested with the millet particles. ft3 /min.
The primary air flow rate was 0.0866 m3/s which was responded to a riser column superficial velocity of 10.68 m/s. It was slightly greater than the particle terminal velocity.
The maximum solid feed rate was about 6.5 .-........--....--I..----.-. . .~-. . In order to conduct the experimental tests with millet par-icles and to determine the bed average structure in the riser of CFB system, a pressure transducer system was designed to measure the pressure and differential pressure at seven points along the riser wall as shown in Figure 5 .
Seven pressure transducers, 26 PC series of Honeywell Micro Switch were used for this system.
The pressure transducers were connected to pressure taps by a 1/4" OD x 0.175" ID vinyl tube. The pressure tabs were installed on the riser wall in the vertical direction: tap #1 (or Pt 
Pressure Transducer Calibration
Before using the transducers for pressure measurement, each transducer was carefully calibrated with a specially designed pressure calibration system as shown in Figure 6 . The pressure is generated by pressing the plastic bottle and setting a pressure valve, which is connected to the stop valve. The pressure In order to prevent the falling millet particles into the pressure tap and plugging up the pressure measurement tube, a metal screen was placed at the inlet of the pressure tap.
2.3

Test Results and Discussion
After warming up about 20 minutes, the system reached the steady state.
The changes of temperature and pressure at the wind box were recorded. The gas density was the function of pressureltemperature, which could be calculated by using the ideal gas law . SECTION 3
CONCLUSIONS
The system tests were conducted with and without the feeding solids into the CFB riser by the bench-scale CFB system. The primary air flow rate was measured by the specially designed pitot tube. The air flow rate was a function of the pressure drop. The solid feed rate increased as the aeration flow rate increased.
The void fraction was reduced with the increase of total pressure drop in the CFB riser column.
The computer-assisted data acquisition system was developed to measure the pressure of the different locations along the riser wall. Seven pressure transducers were connected to the pressure taps on the riser wall. Before using the pressure transducers, each transducer was carefully calibrated by the specially designed pressure calibration system. The pressure drop along the riser column was a function of the riser column height. The instrumentation will be continuously developed for measuring the gas/particle flow and local heat transfer effectively in CFB system.
